Papular-purpuric "gloves and socks" syndrome (PPGSS) is a novel, rare, self-limiting dermatosis caused by human parvovirus B19. It consists of pruritic edema and erythema of the hands and feet in a gloves-and-socks distribution, and it is associated with oral lesions and fever. We present a case of PPGSS in a 22-year-old Brazilian woman. Clinical and laboratory evaluation, including serological tests, PCR and gene sequencing, confirmed the presence of human parvovirus B19. Key Words: Dermatosis, gloves and socks, parvovirus B19, PCR, sequencing [1, 2] . Infection with B19 is distributed worldwide and has been associated with a broad spectrum of clinical syndromes that vary with the age and clinical conditions of the host [1, 3] . Papular-purpuric "gloves and socks" syndrome (PPGSS) is a novel, rare, self-limiting dermatosis caused by B19.
Parvovirus B19 (B19) was discovered by Yvonne Cossart, an Australian virologist working in London in 1975; it was first linked to a disease by John Pattison in 1981 [1] . Parvovirus B19 is until recently the only member of the large Parvoviridae family that has been directly associated with human infection [1, 2] . Infection with B19 is distributed worldwide and has been associated with a broad spectrum of clinical syndromes that vary with the age and clinical conditions of the host [1, 3] . Papular-purpuric "gloves and socks" syndrome (PPGSS) is a novel, rare, self-limiting dermatosis caused by B19.
We described a case of PPGSS that occurred in a healthcare professional with acute parvovirus B19 infection.
Case Report
A 22-year-old woman, a nurse technician, was admitted to the emergency department of "Hospital Universitário" of the University of São Paulo with a 3-day history of ecchymosis on the left hand index finger and daily fever (39.0 o C) that did not decrease with dipirone. Several purpuric papules rapidly developed on the palms, back of her hands and feet. These lesions were not pruriginous. The patient was previously healthy with no preceding upper respiratory tract infection, no abdominal pain or diarrhea, and no joint pain or swelling. There was no history of blood transfusion, or foreign travel. On admission, the physical examination showed multiple purpuric skin lesions on the dorsa and palms of both hands and on the feet. These skin lesions were petechial and marginated on the wrists and the ankles. Initial laboratory tests revealed mild leukopenia (4,500/ mL, with a differential count of 3% unsegmented neutrophils, 73% segmented neutrophils, 16% lymphocytes, 720 lymphocytes, 6% eosinophils and 2% monocytes) and thrombocytopenia (106 X 10³ platelets/mL). Renal and hepatic functions, serum electrolytes (sodium, potassium, and calcium) and coagulation tests were within normal ranges. No alteration was observed in abdominal ultrasonography. The patient was admitted for further diagnostic investigation.
One day after she had been interned, petechiae affected wrists, ankles and the distal third region of the legs. At the same time, oral enanthema with small painful vesicles appeared. Laboratory exams showed an erythrocyte sedimentation rate of 58 mm per hour and 28 mg C-reactive protein/dL. We alternated dipirone and acetaminophen to reduce the fever. Four pairs of blood cultures (aerobic and anaerobic Bactec®) were collected after admission, and all the results were negative.
On the third day of admission, petechiae could be seen up to the thighs, especially on the right thigh. The vesicles with hematic crusts in the oral cavity and on the lips were so painful that it was difficult for the patient to open her mouth and eat. The leukocyte and platelet counts reached their lowest level: 2.8x10 3 /mL (280 lymphocytes) and 83x10³/mL, respectively. After seven days of illness, the exanthema started to recede and they were limited to the wrists. It was the first day without fever. There was not complete remission of purpura; a few crusts on the lips were still painful.
Serological tests were performed during hospitalization. Serology for viral hepatitis A, B and C, syphilis, Epstein-Barr virus, rubella, enterovirus, toxoplasmosis, Chagas disease, HIV and cytomegalovirus, excluded recent infections. A serum sample was collected for dengue serology on the seventh day of illness, with a negative result. We then considered the possibility of papular-purpuric "gloves and socks" syndrome, whose principal etiological agent is human parvovirus B19.
The ELISA test for B19 virus was positive for IgM and IgG antibody using a commercial assay (Biotrim Inc.). The presence of B19 DNA were first screened by a nested polymerase-chain-reaction assay for amplification of the NS1 encoding region, with external primers designed P1 and P6 and internal primers P2 and P5 [4] . Phylogenic analysis of the VP2 gene indicated that the Br572 B19 strain from this Brazilian patient had a high degree of homology with other published B19 sequences [5] (Figure 1) .
Eleven days after admission, the patient was discharged in good condition, without fever for five days, along with complete regression of the rash and the enanthema.
A new laboratory exam was made after two months; the results returned to normal. The platelet and leukocyte counts were 201X10³/mL and 5.6X10³/mL (1960 lymphocytes), respectively. The C-reactive protein was less than 5 mg/dL and the coagulogram was normal. Serological tests showed negativity for anti-B19 IgM and no B19 DNA was detected by PCR analysis.
Discussion
Most cases of parvovirus B19 infection are asymptomatic. The most common clinical presentations include dermatological involvement, such as erythema infectiosum (or fifth disease), hematological findings such as transient aplastic crisis or chronic anemia in the immunocompromised host, rheumatological manifestations, such as arthritis without joint destruction, and if infection occurs during pregnancy, B19 may lead to miscarriage or hydrops fetalis [2] .
Although parvovirus B19 is usually transmitted by the respiratory route, administration of contaminated blood and plasma-derived products, particularly clotting factors, can also result in transmission [2] . It is mildly contagious and infection may occur sporadically or in epidemics. Hospital workers have not been found to be at high risk of infection during endemic periods. However, hospital acquisition and transmission have been reported after exposure to patients with acute infection. Serological or DNA evidence of B19 has been reported in some patients with necrotizing vasculitis, Kawasaki's disease, Henoch-Schönlein purpura, giant-cell arteritis, hepatitis and myocarditis [1] . The papular-purpuric "gloves and socks" syndrome is a rare manifestation of B19 infection.
Harms et al. first described the clinical features of PPGSS in 1990 [6] , but the etiological association with HPV B19 became known in 1991, when IgM anti-B19 was detected in a patient's serum [7] . Most cases of PPGSS occur in young adults, and it equally affects men and women, during spring and summer seasons [8, 9] . Likely other manifestations, the reasons for this predominance are unknown.
The clinical manifestations of PPGSS consist of progressive painful and pruritic symmetric swelling and erythema of the hands and feet in a gloves-and-socks distribution, and association with oral lesions and fever.
Lesions extend to the wrists and ankles. Exanthema may be less frequently involved, including on the cheeks, elbows, knees, the inner side of thighs, and buttocks. Mucosal involvements can include petechiae on the hard palate, vesiculopustules on the hard and soft palates, pharyngeal erythema, small erosions on the oral mucosa, and swollen lips. Lymphadenopathy is a common feature, but it was not present in our patient. Laboratory findings include leukopenia, anemia, thrombocytopenia and elevated liver enzyme levels. The erythrocyte sedimentation rate and C-reactive protein level are infrequently increased [8, 10, 11] . We observed a prominent lymphopenia in our patient.
Parvovirus B19 is the principal etiological agent of PPGSS. Other viral agents, such as cytomegalovirus, measles virus, coxsackie B6, Epstein-Barr, rubella, human herpes virus types 6 and 7, and hepatitis B have been associated with this syndrome [11, 12, 13] . Parvovirus B19 can be demonstrated as the etiological agent by seroconversion after performing viral serological tests, or B19-DNA can be identified by PCR in the serum or in cutaneous biopsy specimens [11] .
In several B19-related PPGSS cases, B19-specific IgM antibody was not detected in the serum at the time of the initial clinical features [13] . In our case, the serological test was positive for B19-specific IgG and IgM; the nested-PCR detected B19 DNA, as also found in other cases [11, 12, 14] . The nucleotide sequence of our isolate, when compared with other genotypes, confirmed the presence of B19; the genomic variability in the region encoding VP2 differ by conspicuously little in their sequences [5] .
Parvovirus B19 infection can be associated with a wide spectrum of human illnesses that range from an asymptomatic condition to life-threatening disease, but the full spectrum of this virus-induced disease is not totally defined. To summarize, PPGSS is a rare cause of dermatosis, and parvovirus B19 is 
